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CHARGER

VLIM

  X992
 Charger
Connector

D202 F2

C151
22p

F150

1.5A
R166

30V/0.1J

V154

STOP_CHD202 L8

J142

J162

J164

RFCEN
SPWR1

CONTVR3
RXPWR1
TXPWR1

TXP1

D202  J3
N250  C6
N250  A8
D202  F3
D202 H3
D202  G1

BTYPE
BTEMP

RFTEMP
RSSI
EAD

X100 BSI
X100  BTEMP

Tx  R940
N700  H9
N250  E7

Control VR2 regulator

Control VR3 regulator
Control VR4 regulator

Control VR5 regulator
Control VR7 regulator

Control VR1 regulator

External Accessory Detection

Receive Signal Strength Indicator

VCTCXO-temperature
Battery temperature input

Battery type indicator

GENCCONTCSX
GENSDIO
GENSCLK

WDDIS

PWRONX

D202   J2
D202  H4
D202  J1

UI S330

MAD bus enable

MAD bus serial data

MAD bus clock

J150
J151

2x
10

k

R
16

0

R158
2x100k

VBB VREF

R161
2x100k

C178
1u0_35V

C179
33n

C181

33n

C154

33p

32.768kHz

B151

15p

R167
2M2
R154

680k

C155

C153
10n

C165
10n

C167
10n

C168
10n

C157
10n

N152

CHAPS Charging Control

1u0

C180

R153

0R22

C985
10n

R165
47k

C185

15u_10V

C190
1p0

N150

C186

10u_10V

C175
2u2

V151

C171
1n0

C158
1u0

C189
1u0

C159
1u0

R159
2k7

C160
1u0

C161
1u0

C162
1u0

C163
1u0

C192

10u_10V

C187
1u0

C176
1u0

C170
1u0

R151 0R

C166
1u0

C169
1u0

C164
1u0

R162
0R

VREF

VBB

VBAT

V152

V150

VBATR170 100k

V153

C152
10n

MAD core regulator output

Voltage to UI Module as VFF or VPP for FLASH IC

VR1
VR1_SW
VR2
VR3
VR4
VR5
VR6
VBB
VREF

VR7

VR7_bias
VMODE
V2V
V5V
VSIM

N903 pin 16
D202  M9

V100 System Schem.

PURX

CCONTINT

SLEEPCLK

D202 M1, D201 B4
N250 D5

D202  B10

D202 M2

J140

J141

J143

Name Voltage Enable Supply
VR1 2.8 Vdc RFCEN VCTCXO(G850), N700 (F2, H5), N870 (pins 1,4,8,14), N152 (pin 2).

VR1_SW 2.8 Vdc RFCEN Enables V250 to MICP.

VR2 2.8 Vdc SPWR1 G880 and N700 G4.

VR3 2.8 Vdc CONTVR3 V929, V930, N700 F1, N770 pin 3, N701 pin 2, N900 pin 5.

VR4 2.8 Vdc RXPWR1 N700 (G6, A9, E9).

VR5 2.8 Vdc TXPRW1 N700 B3.

VR6 2.8 Vdc RFCEN N250 (C1, D4, E3, F4, F5, F7).

VBB 2.8 Vdc PWRONX D202 (A10, B5,  E1, G13,  N6), D200 (D6, E1), D201 (F5, E1), N250
(B3,B6, C8).VREF 1.5 Vdc PWRONX N250 G5, N700 C6.

VR7 2.8 Vdc TXP1 N903 pin 8, V902 pin 6.

VR7bias 2.8 Vdc VMODE N903 pin 16.

V2V 2.8 Vdc PWRONX D202 (A3, A5, A9, D13, J13, K1, K13, N7, N11).

V5V 4.8 Vdc PWRONX N700 H1, N870 pin 18.

VSIM 2.8 Vdc GENSDIO V100.

R163
2x10k

X100 pin 1

VBACK

VBAT

VBAT

N250  H1
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Circuit Diagram of RX

D202  J3

D202  N9

D202 F1

N250 B8

D202 G3

D202 A13

X100

RFCEN

RXPWR2

RXPWR3

SPWR3

TXP2

TXPWR2

VBAT

C797
1u0

RXLOVCO G880

Vr3

C706
47p

985.20 - 1010.16 MHz

869.01 - 893.97 MHz

L701
22nHC702

1p0

Duplexer Z910 RX800

2046.24 - 2106.18 MHz

D202  C2 AGC2

RXLO2VCO G881

C733
10p

RX1900Duplexer Z960

C701
1p0

L721
3n9H

1930.05 - 1989.99 MHz

N721

C734
10p

TXLO2 N980 pin 5

Z726

L723
100nH

C735
2p2

R725
22R

LC parallel resonant
for IF. Important to
take 2nd image out.

C703
47p

TXLO1 N901 pin 3

N701

12
nH

L7
03

C709
47p

L7
05

R701

22R

Z701

Z791

C796
1u0

C791
100n

C792
100n

1st IF @ 116.19 MHz

VR8

VR9

N702

C793
100n

C799
10p

C795
100n

C794
1u0

C710
10n

C707

2p7

C708
2p2

22
0n

H

1p2
C711

C739
2p7

C729
10n

47
0n

H

L7
24

C731
1p5

SAW Filter CF = 1960.0 MHz
Bandpass 1930 - 1990 MHz
Bandwidth 60MHz
 3.0dB max  of insertion loss.
I/O impedance @ 50 ohms.
Stopband attenuations
dc ~ 1700 MHz = 30dB
2050 - 2110 MHz = 30dB

SAW Filter CF = 116.19 MHz
Bandpass 116.205 - 116.175 MHz
Bandwidth 30kHz
 5.0dB max  of insertion loss.
I/O impedance @ 900 ohms.
Stopband attenuations
+/- 60kHz = 20dB

Z741

L741
180nH

C742
100p

22
0n

H

L7
02

C798
100n

VR10

VR11

VR12

Name Voltage Enable Supply
VR8 2.8 Vdc RXPWR2 N701 pins 5 and 16.

VR9 2.8 Vdc RXPWR3 N721 pins 5, 14 and 16.

VR10 2.8 Vdc SPWR3 G881, N870 pin 9, N721 pin 2.

VR11 2.8 Vdc TXP2 N960 pin 8, N951 pins 4 and 6.

VR12 2.8 Vdc TXPWR2 N980 pins 1,8,12,16

V
R

4

N150  E3

R770
10R

C782
1u0

Vr4b

V
R

3

Vr4

C784
10n

C748
10n

Vr3

C781
10n

VB_ext Vr4

C736
3p3

R744
1k5

AGC1N250 F3

C746
100p

C719
4n7

C743
47p

RFCN250  B1

L761
1uH

C779
10n

TXC

DETO

N250  G1

Tx V929 & V930

C756
10n

R752

470R

Power level feedback

27k

R756
R761
220k

TXIP

TXIN

TXQN

TXQP

N250  H3

N250  E4

N250  G3

N250  H2

R760

R760

R760

R760

4/4  4k7

3/4  4k7

2/4  4k7

1/4  4k7

C759
33n

C720
4n7

4k7

R767

PLL2VCO G880

L762
220n

OSCVCO G850

C755
220p

R758

10k

C765

1n0

V
R

E
F

R775
100k

VB_ext

C760
100p

CCONT  D4N150  B2 N150  H7 N150  E1

V
R

2

V
5V

V5V_VCE

R
77

1
10

R

C783
10n

C785
47p

Vr2

R764
470R

C769
10n

C770

10n

C763
4n7

R765
470R

1k5

R763

C762
4n7

C761
4n7

Vr1a

SCLK

SDATA

SENA1

D202 H1

D202 G4

D202 H2

V5V_VCE

PD2

VCO G880
Control voltage
to loop filter.

Vr1
C788
100p

R750

0R
R751

27kVr5

Tx IF @ 161.19 MHz

MODLB

MODHB
Tx IF @ 196.23 MHz

C749
100p

R
72

1

47
R

Z900 pin 8

Z900 pin 61st IF @ 116.19 MHz

Vr1a

Vr1V
R

1

V
R

5

N150  E2 N150  H5

C786
10n

R786
100R

C787
150p

Ceramic Filter CF = 450 kHz
BandPass 435 -465 kHz
Bandwidth 30kHz
 8.0dB max total insertion loss.
I/O impedance @ 1000 ohms.
Stopband attenuations
+/- 30kHz = 60dB

Z751 Z750

450kHz450kHz C767
4n7

C768
4n7

R788
680R

L750
100uH

R789
680R

R774
3k3C780

1n2

450 kHz Bandpass filter.
 .

R768

10k C773
4n7

N250  D2

N250  D1

N250  G2
N150  A1

IF2AN

IF2AP

RSSI

Rx analog 2nd IF @ 450 kHz

N250  E2

N250  E1

Rx digital 2nd IF @ 450 kHz

IF2DP

IF2DN

C750
1n0

C751
1n0

TXF

TXA

TXPWR1 D202  H3

D202  G2

D202  A8

C789
2n2C790

100n

R779
2k2

C705
2n2

R781

2k2

R782

2k2

C713

100p

L740

39nH

V
72

3

VHF VCO
LB = 322.38 MHz
HB = 392.46 MHz

1V 18.3p
4V 6.2p

C715
15p

R795
100R

N770

C716
3p3

C772
1u0

39nH

L745

R796
10R

Vr3

L7
47

39
nH

C744
1p2

Trap for 2nd 
Harmonics

C758
470p

C757
470p

Vr3

Vr2

Vr4

100p
C721

C745
30p

Vr4b

C764
1n0

R762
15k

C766
2n2

C717
12p

R798
10k

SAW Filter CF = 881.5 MHz
Bandpass 869.01 - 893.97 MHz
Bandwidth 25 MHz
 3.0dB max  of insertion loss.
I/O impedance @ 50 ohms.  
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Circuit Diagram of TX

C934
47p

15
k

R
93

8

47
0R

R
94

3

V930

2K
2

R
94

2

R
93

9

4k
7

47
k R

94
0

DETO

RFTEMP

N700 B1

N150 D5

V930

R
94

5

1k
0

L940

22nH

C937

47p

C943
47p

4k
7

R
94

4

4k
7

R
93

7

V929

1k
0

R
93

6

C935

L941

4n7H C941
22p

C949
2p7

10p

TXLX1

TXLX2

D202 C6

D202 C5 2x470R

R934

TXLX signals are low for power levels 2-7

L930
6n8H

L931
100nH

C939
47p

C931
2p2

V932

C938
10p

C932
1p0

V931

L911

R
94

1

47
R

L966

R
93

3

47
R

R933 used as refective
power termination

Z960

Z910

L975
100nH

RX800

RX1900

Z970

X991

E990

BandPass Filter
f1= 1850 - 1990 MHz
f2= 824 - 894 MHz
Antenna matching
at 50 ohms

Antenna Switch

N721 pin 7

N701 pin 7

R941 used as refective
power termination

Directional
Coupler has
15dB of coupling
loss and <1dB
of insertion loss

X990

RF Test Connector

C919
3p9

C920
10pZ907

C918
10p

C917
3p9

C915
47p

L9
06

6n
8H

C914

15u_10V

C913
47p

Maximum Gain 30dBm
No internal gain control.
2 Stage amplifier with bias
control on pin 16 for second
stage.

N903

0R

R90210
0n

H

L9
08

C921
47p

R907

0R10
0n

H

L9
05

C922
47p

R901

1k0

47p
C910

C912
100n

R
90

5

2k
7

V902

N902

Driver Amplifier
20dB of fixed gain.
When signal TXLX1
is high, amplifier has
8dB of attenuation.

SAW Filter CF = 869.5MHz
Bandpass 824 - 849 MHz
Bandwidth 25MHz
 has 3.0dB of insertion loss.
I/O impedance @ 50 ohms.
Stopband attenuations
dc ~ 800 MHz = 30dB
869 ~ 2010 MHz = ~20dB

Z901

V902

C907
1n0

C908
47pL904

33nH

V902

R
90

6

18
0R

L903

33nH

C906
3p3

L9
02

33
nH

C904
100p

C905
10n

VR3

C903
100p

824.01 - 848.97 MHz

TXLX1D202 C6

100p

C902

L901
100nH

MODO

Z900

R900

47R

R903

47R

Z900 dual SAW filter
w/1dB of insertion loss
at center frequency of
161.19/196.23 MHz
BW is 30 khZ at Fc

R925
47R

R926
47R

C923
5p6

TxIF 161.19 MHz

985.20 - 1010.16 MHz

TxIF 196.23 MHz

MODLB

MODHB

VR7_bias

VR7

VR3

TXPWR3

TXLO1

VBATX100

V153

N150 G2

N150 B2

D202 C1

N701 pin 3

N700 A3

N700 A4

TXLO2

VR12

VR11N702 pin 11

N702 pin 9

N721 pin 3

MODO

Z900 pin 4

2046.24 - 2106.18MHz

15dB typically IF to
RF conversion gain
Power consumption
typically 75mW

33
0R

R
98

0

C981
2p2

L981

33nH

N980

Tx Mixer UB

C982
100p

Z
98

2

Z
98

3

C984
10p

C983
10p

1850.01 - 1909.95MHz Z950

TXLX2
D202 C5

V901

C950
10p

R984
180R

N951

C951
1n0

V951

L951
33nH

Driver Amplifier
20dB of fixed gain.
When signal TXLX2
is high, amplifier has
8dB of attenuation.

V951

C952
10p

C953
10p

Z975

SAW Filter CF = 1880 MHz
Bandpass 1850 -1910 MHz
Bandwidth 60MHz
 3.0dB of insertion loss.
I/O impedance @ 50 ohms.
Stopband attenuations
dc ~ 1800 MHz = 20dB
1930 ~ 3820 MHz = 18dB

C960
1u0

C961
100p

C962
22p

33
nH

L9
62

L961
1n5H

C964

1p0

C963
1u0

N960

L960
6n8H

C965
2p7

C966
2p7

C967

6p8

L9
64

6n
8H

C968
10p

C969
100n

Maximum Gain 30dBm
No internal gain control.
3 Stage amplifier.

Z920  
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Circuit Diagram of Synthesizer

AFC

VR1N150  H5

N250  F2

D202  D4

D202  G4

D202  H1

SENA2

SDATA

SCLK

N702 pin 12 VR10

N150  H7 V5V
The V5V is used to allow the
charge pump in synth(N870)
to have a larger voltage variance
for error correction.

10
R

R
87

0

Control Voltage

C855
100n

R851

10k

R850

10R

G850

19.44 MHz

VCTCXO @ 19.44 MHz

C854
1n0

10
0u

H

L8
50 C853

47p

C851
1n0 R852

0R

C852
10p

OSC N700  J4

VR2

PD2N700 H3

N150  E1

Control Voltage

C824
150p

C823
150p

R823R822

1k0 100R

33
k

R
82

4

C826
4n7

C822
1n0

R820

10R

C820
2u2 2u2

C828 C821
100p

R821

100R

G880

G881

C880
1u0

C881
100p

R881R884

10R100R

C884
1n0

C886
150p

C885
150p

R880

10R

C883
1n0

C887
18n

R
88

5

10
k

3k3

R883Control Voltage

N870R871

5k6

C870
1n0

C873
1u0

C871
1n0

C872
1n0

R872

10R

C874
1u0

C875
100p

2n
7H

L8
80

C888
10p

C890
2p2

C889
5p6

C882
2p2

RXLO2 N721 pin 1

N701 pin 1RXLO

PLL2 N700  H4

985. 20 - 1010.16 MHz

2046.24 - 2106.18 MHz

L8
20

4n
7H

C
82

7
10

p
C

82
5

3p
9 
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Circuit Diagram of Audio

D202  J3

D202  M5
N700  J5

N150  A5

D202  L5

RFCEN
RFSETTLED

RFC

COBBARESETX
COBBACSX

D202  N4
D202  N5

N700  J9

N700  J8

N700  H8
N700  J7

COBBASD
PCMRXDATA

IF2AN
IF2AP

IF2DN
IF2DP

N150  D4

N150  F4

VREF

VR1_SW

RF clock enable which enables f/2 division of RFC @ 19.44 MHz
On start-upsequence, will go high after RFC has stabilized.

PURX (master reset)

19.44 baseband clock

COBBASIO Serial data I/O

COBBA Chip Select (active low)

Recieve Pulse Code Modulation data from MAD

Rx analog 2nd IF @ 450 kHz

Rx digital 2nd IF @ 450 kHz

Microphone enable

J262

J260

V250

R259
100k

C286
1u0R275

2x1k

C256
33n

33n
C285

MICN

MICP

R280

100R

R281

100R 82p
C280

82p
C281

V252
C287

100p

C288

100p

C270

150p

C266

100n

C265

100n

C264 C263

100n 100n
VR6 VBB

C274

100n

C275

100n 100n 100n

C276 C277

C269

150p

R256

2/2  100k

C255

33n

X992 pin 10

X992 pin 11

XMICN

XMICP

HF_MUTEXD202  B8

X992 pin 5

X992 pin 8

R250

1/2  10k

R250
2/2  10k

R258
680k

VBB

V251

R254
2/2  1k0

R254
1/2  1k0

R266

100RC257

10u_10V

R264

100k

R
26

5

10
0k

VBB

R257

150k

R267

680k
N255

VBB

R
25

5

10
k

EAD N150  A2

HOOKINT D202  C10

VBACKN152  pin 10

R261
680k

680k
R260

220k
R262

G850
N700  C7
N700  H9
N700  A1
N700  E1
N700  D1
N700  E2
N700  D3

AFC
AGC1
RSSI
TXC
TXIN
TXIP
TXQN
TXQP

B300 pin 2
B300 pin 1EARN

EARP

X992 pin 7XEARP

X992 pin 4XEARN

External ear output to accessory

10u
C259

10u
C260

R251 22R

R252 22R

C261

100p

C262

VBB
VR6
VR6

100n

C258

R256

1/2  100k

Tx power level control.

Receive Signal Strength Indicator

Gain control for digital receiver

Control voltage for VCTCXO G850.

D202  N1

N150  C2

N702  pin 5
N150  C2

D202  M4

D202  L4
D202  M3

D202  N3
D202  N2COBBACLK

COBBADAX

PCMDCLK
PCMSCLK

PCMTXDATA

SPWR1
SPWR3

CONTVR3

ADATA
Receive FSK Analog data to MAD's internal modem.

VR3 enable

VR10 enable

VR2 enable

Transmit Pulse Code Modulation data from MAD

Pulse Code Modulation sample clock = Analog @ 8.1 kHz/Digital @ 8.0 kHz.

Pulse Code Modulation data clock = Analog @ 1.215 MHz/Digital @ 1.08 MHz.

COBBA Data Acknowledge

MAD Clock @ 9.72 MHz

J265

J261

N250

J255

100p

VR6VBB

VBB
VR6
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Circuit Diagram of Control Memory

N150 C6

N150 B4

X101pin 10

VBB
V2V
VPP

VBB V2V VPP

R202
4k7

N701 & N721 pin 9

N900 pin 4

V931 pin 2
V901 Base

AGC2
TXPWR3

TXLX2

Enable for LNA's

Enable for LB Mixer N900

Enable for power levels 8 - 10

Power-up reset
N150  A5 PURX

R200
2X100k

R201
2X100k

V102 pin 5
X101 pin 3

M2BUS

Used to clock in
Flash data from
ATE. Rx data
acknowledge and
locals communications.
(Bi-directional)

N255 pin 4 HOOK
Hook HeadSetInt

Basic Headset L L
Button Headset H L
Handsfree L H
No Accessory H H

R210
4k7

R209
220k

VBB

HOOKINT/HEADSETINT uses a basic truth table to determine
which accessory is attached. They are tied to either VCC or ground.

Analog FSK Rx modem data

X992 pins 6 & 7
V302

HEADSETINT

N250  B2

N150  B7
N250  A4

N250  B4

N250  C4

N150 B8

N250  B5

N250  A2

N250  C3

ADATA
CHARINT

PCMSCLK
PCMTXDATA

PCMDCLK
SLEEPCLK

COBBASIO
COBBACLK
COBBADAX

J211
J210

J209

V2V VBB

V2V V2V V2V V2V V2V V2V V2V

VBB VBB VBB VBB VBB VBB

C240 C241 C210 C217 C218 C219 C225

100p 33n 1u0

C242 C243 C201 C214 C220 C221

100n
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Circuit Diagram of System
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Circuit Diagram of UI
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Block Diagram
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Component Diagram - Top

Component Layout - Top
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Component Diagram - Bottom

Component Layout - Bottom
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